Introduction
The sources which have been observed in ultra-high-energy (UHE) gamma-ray astronomy have predominantly been objects which are associated with episodic effects. Neutron star binary systems characteristically exhibit variability which has been observed from the radio part of the spectrum (Haynes 1987) through to very-high-energy gamma-rays (Gorham et al. 1986 ). There is now strong evidence for variability of some sort from UHE sources over periods of the order of months and there has been at least one report of a burst of a few hours duration (Yodh 1988) .
We have already observed long-term variability in UHE emission from at least one source and report here a search for bursts of the duration of hours from a number of selected potential UHE sources.
Observations
The Buckland Park air shower array (Ciampa et al. 1986) has been used in a number of forms for the study of UHE gammaray events. The array is based on plastic scintillator detectors and has an enclosed collecting area of ~3 x 10 4 m 2 . This sealevel array is at a latitude of 35 °S and is sensitive to photons in the energy range 10 14 eV -&E-& 10 16 eV. Events obtained in three periods (1979-1981, 1984-1986, 1986-1988) have previously been searched for evidence of UHE gamma-ray emission from a number of sources when the data are integrated over periods of years. However, air shower arrays can observe suitable sources continuously over a few hours each day, limited by atmospheric attenuation to typical zenith angles S 4 0°. It is therefore possible to search for bursts from a source over periods up to ~ 5 hours each day. We have searched our 1986-1988 data set (~3 x l 0 6 events) for any evidence for bursts from 13 potential sources listed in Table 1 .
The array has an angular resolution of -1.65° and we have recorded events observed within 2.65° (to maximise our signal to noise ratio) of each of our potential sources for each full day of observation. A typical result of such a record is shown in Figure 1 for which some of the zeros represent incompleted days (event numbers set to zero) due to routine array maintenance and breakdowns. The distributions of the number of on-source events detected in a day are generally consistent with the Poisson distribution. We have searched for any evidence of bursts by finding, for each source, the mean number of events per completed day and comparing this with the maximum number observed in any given day. These results are Table 1 which also includes the Poisson probability of finding the observed maximum number (given the mean) together with the number of days searched for the source (number of trials). This probability will be close to the integral probability for the observed number due to the steepness of the Poisson distribution. Taking into account the number of days of observation for each source, only two sources show any evidence for bursts, the Vela pulsar with a probability of its most significant number of events in a day resulting from a random sample of 1.7% and 1700-377 with a random probability of 0.4%. Considering that 13 sources were considered, only 1700-377 contains a statistically unlikely result. The day with the exceptional number of events for 1700-377 (17 when 4.79 were expected) was JD 2446965 and the arrival times of the events on this day are shown in Figure 2 . Figure 2 -The arrival times of events from source 1700-377 for the day in which the largest daily excess of events in our data set was observed.
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The time distribution of the 17 events over the day of interest is unexceptional, most events (15) have zenith angles below 20°, as expected for a source passing close to the zenith, and even the three events within 0.001 day at time 5 d .03 are barely statistically significant as a clustering. As we would expect for events mainly within 20° of the zenith and hence having traversed the least possible thickness of atmosphere, the events appear to be rather young in terms of their lateral distribution age with only 4 out of 17 events having an age (s) above 1.3.
Discussion
The source 1700-377 is a 3.4 day eclipsing binary system (White et al. 1983 ) which we have previously studied in our systematic searches for evidence for UHE periodic components over extended periods without finding any statistically significant effect. We have found a slight long-term non-periodic excess (1.8CT) for this source which may support a similar observation by Van der Walt et al. (1987) at the 2.8<r level. There have been inconclusive observations of short time-scale effects from this source with periods near 24 minutes (Branduardi et al. 1978) and 50 minutes (Gottwald et al. 1986 ). Since the CYGNUS experiment (Yodh 1988) found evidence for a periodicity in a burst from Her X-1, we have searched our arrival times of events on day JD 2446965 for any evidence of periodicities. Figure 3 shows the result of a period search based on the Protheroe statistic (Protheroe 1985) . This search shows no evidence for any excess of emission near the two possible periods. Bond et al. (1988) have reported results of a search for VHE ( £ S 3 TeV) gamma-rays from SN1987A using a Cerenkov telescope system of the JANZOS collaboration in December 1987 and January 1988. They found no significant excess overall. However, on two successive nights (Jan 14, 15) out of 14 they found-2.2cr and 3.3a excesses in their event rate. This result is suggestive but by no means conclusive taking into account the number of possible combinations of nights. However, when we examine the events observed by the Buckland Park system on these two days, we find a slight excess of events, 7 when 5.2 would be expected (4 compared to 2.6 on Jan 15). Additionally, the events detected on the second day (when the JANZOS excess was 3.3ff) are very unusual for our data set. We find that three of the four events in the data set have high zenith angles: 44°, 49° and 52°. Figure 4 shows our long-term distribution of measured zenith angles for events from SN1987A and it can be clearly seen that these three events are well into the high zenith angle tail of the zenith angle distribution. This selection of events is unusual (only one other day out of the 256 observing days had two high zenith angle events) and would be significant at £ 0 . 1 % level if the effect had been predicted.
Supernova 1987A
In retrospect, this is the effect to be expected for a burst of UHE gamma-rays from SN1987A. Absorption in the microwave background would remove events from our beam roughly between 10 15 eV and 10 16 eV (Ciampa et al. 1988) . For the Buckland Park array, which has the microwave absorption feature in the middle of its sensitive range, we would then observe a beam unusually rich in events above 10 16 eV. Such events at higher energies would remain observable at higher zenith angles than our normal events and produce an extended zenith angle distribution. We are not sure how to estimate a correct primary energy for our events given sea-level sizes and zenith angles (since they are observed at depths of -1500 gem" 2 ) but, even with a conservative attenuation length of 130 gem" 2 for these three showers Cocconi 1961), their vertical equivalent sizes are well over 10 6 particles. This would normally suggest to us that the primary gamma-ray energies are indeed above 10 16 eV.
Conclusion
We have searched a two year data set of events in the energy range 10 14 eV to 10 16 eV obtained by the Buckland Park air shower array for any evidence of bursts on the timescale of hours from 14 potential UHE gamma-ray sources. We have found no evidence at a high statistical confidence level with only source 1700-377 in our conventional set showing any suggestion of an effect. A detailed investigation of the time distribution of events within this potential burst failed to show any evidence for internal time clustering or for a preferred period. We have evidence to suggest that we may have detected a burst-like effect from SN1987A at the time of a reported VHE gamma-ray burst.
